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IWmm 1 ] 'M%< b l> . TKft** [ 1 ] 
5t/7-a_7 h£ 1~9 9^%OS»J^-C#t«.^ 

ut Hn^^r/u^yx-h*»^jR6«iig (a) fcjRBr 
stalls ( b ) fc auffitij£ft. 
HfcM 

Q 

CO 

I 

CH, [1] 
-(-O — CH — CH, — CO -)— 

I W^JB 2 ] ft^mttttiiiB ( B ) 3&* s sicy x*?** 
MR. jKUXf-w^aMBii, jKUrntri^iftfflffi, # 

vz.*hv>T-vy xwu?y&m 

[ MSB 3 3 flrOMB ( A ) t=*f L"C tnBKCTfflttffi 

it ( b ) $• i -9 9sa%-£t* . n#B i tfcim&m 

if$*2££ttOttllgttJ&lfe. 
[ W*JS 5 ] MIB^ U ^; U - e - 3 

r o 5 ? b > i fcti* y sarca & . m&m 2 tztsmno 
im$iM6 ] mmmnmz s &(c*x/rt*« , man 

mmsm. wm&tm. wmm&m. mm, mm 
m. mm. mn#L ycmt, m&vifrbfc&mx oa 
«s*i4-oKLh"c*«. . mm 6 izettaauMiuft 

oi»isajftiw»/5,rtaBSfutift»iBi. 

[ W*JB9 3 4--=5r< fc t . TIE-ft^ [ 1 ] T*S*i 
h^J V— jl - y b £ 1 ~ 9 9 ^;P%«0»J-S-C#t £ -"K 
'J b K odf ^T/^ 7 x- b *>£>j£«J$ *ufcJS»ift. 
[-fC2] 

P 

CO 

I 

? H < 

CH, [1] 
-{-O — CH — CM, — CO -)— 



c mas i o ] 2§3§t*$> * , m?zm8 1 tzurnxm 9 

imxm 1 1 ] ^B° a fflss. wbahhs. m y 
-fuss, mm&s. oas 

imsmi 2] ±ttMzti&zbztmb-r&. 
[ nmm i 3 1 f(iej^ n a n {i 4 0 -cm± 1 4 0 -cot 

*»feaW5Bl 2^vfft*fclS8W>jiU&ft. 

[§t*« 1 4 ] w^js 1 ^^n^JST^^-niAHcie 

imm 15] ^-&< b t , tib^^ c 1 ] -rigs 
.7 h £ 1 --9 9 ^e^^te-e*'-*- h 

[ft3] 

Q 

CO 

CH, [1] 
-(— 0 — CH — CH, — CO 

[ m&s 1 6 ] mEojrtMbg^ixe* 4 , ftfew t 
s»?$^?»^< b i>^-mfrx'h&. m&m 1 4 *fc 
tooo 1 ] 

x-b(0+T% Kv«j^/#?Xi£S:aK$:^\ 3 
- h Hodf is- 5 -<yV-f /l-Sfii- y h ^w-r-?. 
^'JbKndf>-T;^yx-h5:^< t t-t-tf. 

[0002] *%pm®mm<M\t. rnxommmt 
#v b Hn^f >-ry^ yx- h<vfmw&.frh®m<?)h 

[0003] 

[^feffi]^*, X*)3-+\sVt-\s7?\>-Y (PE 
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T) ®fli, #V**-TJl>mm. ^-ftb'xyugSfi^ my* 

[00 04] Ztlt>cr>7yX^~~;7\i.. &mtffei>tH2 
±&#*^ESS$il4k<7)-e2>4. :<0«ta^77Xf 7 

^taerRtKo»tt«r»o*«, ggS6f£. ±_t. ±«+. 

4. 

[0006] a*, LTULtJEsas** 

y*w7< >*wis** r i^ v H^wjisifUfift^a^ 
nxfeo. ^n^o«igx(i«iisiej£«(s2Kh;i4SE«« 

<o«*ifcflfchx:ffljigaijaji. Wiur, j£jBB#o&4rflH4 

COO 07] tZbX\ i£^, r^^^-x^^fD^cT) 
^B3tc«J:4^Ji^^^{-ri,^<0-^t LT S 

z>zttfms&ztix^z>. mta. m&Mnta&xiiim 

T. PHBfclfct-%£i;i54) ^3-b r-'Ddf^-n- 
il®^ 3-bKo*^- n -^®?fc?)ftm-£-#; (& 
T\ PHB/VtBg-r^-t*>4) ^W^Ub Kn^fv- 
T/l^yx-h (JilT, PHAtW^$,5) , 



5 Vg^^U "J UTS yBtwai^ft 

JWtticMPfc: j: o^-aisifptcfilfflt- 4 £ fc *<t-£ 4 a 

±#m<&tiHzi>mixXti*). M8«SCS5«^i: L 

[0 008] -Til^T'. £<£0f&£!|*ia { PHA£4L&L 
ffifrrt{c§«^4£fc^Wr3*lT£*:. flliJf. T/l- 
^U^'*^. • a>)hn7r^ • H 1 61* (Alcaligenes 
eutropus H16, ATCC No. 17699) „ .rtf-OVs?^ 'J 
^AJg (Methylobacteriumsp. ) s -y (Pa 

racoccus sp. ) x ?t\si] V y^-^.JR ( Alcali genes 
sp. ) , is*.— V^i-XM (Pseudomonas sp. ) tfDf& 
4«lt=J: 4 P H B/VO£g#$8§$*uCUS (*fiFP 
5-7449 2^$g, #^6 - 1 5 6 0 4^$B. 
#&¥7-143 52^&$B. :^F8-1 9 2 27^ 
MBSttX) . 37ttX • TisYXyV* • I F 

O 1 3 8 5 21* (Comamonas acidovorans IF013852) 
fr\ 3-b Ha^f^-n^Sl!i:4-t Hodfi^-n- 
e&Kfc&^yv-xxv Nc&oPHA££jfrf 
a*H*$ftT^4 (Ifi§¥9-1 9 189 3-^kfS) . 
§£>(C. TXOtf^ • 3f-vb'X (Aeromonas cavia 
e)l l ZX'0. 3-bKo^^-n-gSet3-bHQ^f 

»i (^f§3¥5-9 3 04 9^«. ^T7-2 6 5 
0 6 5#&fg) . 

[00 0 9] L*»U«T3S*^>. Ztlt><7)3-t Knify- 
n S V ^ii/St/ 3-tFn^-n- SmgT# 

0. 1S1iSW1«tt* s ffiT-r4<«[6l*s$>4. Zntzfr. Zti 
%mX'&JlWShe>ttf\tzim£ L<%\,\ 

[ooio] ttc. ig#. mmgttfsfrb 1 2sjk*t- 

tf^fg-ft (medium— chain- length) «3-hKn^fy 
T/W>ixx 7 h*»^>**iKU b Hadr>-r;^yx 
-b (WT, mc 1 -PHAfcBrr^a^) 

[001 llflfeUT 1f|^$g^2 64 2 9 37-^T' 
{±. J/a-HttX • ^-Ix^^v^X • ATCC 2 9 
3 4 7$fc (Pseudomonas oleovorans ATCC 29347) Iz 

imtmsfimmikfcmzs-z.&ztizjir). mmm^ 

~1 2*T'03-b KD^fyT^yi^/V-xx 
•y hS^^-r4PHA*i^S$i^S^^:* ^ ^$^^■CV^ 
4. ifc. Appl. Environ. Microbiol. , 58 . 746 (199 
2) lZtt y • Ui^y.-K^V^ (Pseudomon 

as resinovorans) A^. ^■^^VgfJr^— L 
T, 3-hKodf-/-n-8K, 3 -b Ko* 

3-b Hn^f^^^yK, 3-bh-o^f^x^ 
ygSr^yv-xx y ht-T4PHA5:^L. 4fc. 



mm, 3-tHa*^ty», 3-t r-'o=*-i«;*? 

3-t h-odr^7 r *yKS-J.--y bfc-TSPH 
A £ d #$8Hr$ixT vvg> . 

[00 12] Int. J. Biol. Macromol. , 16 (3) . 119 
(1994) Ui. v-jl-K^^sp. 6 1-3«(Pseu 
domonas sp. strain 61-3) rf. /;l'3yi!tMJ'> 
Aiff-Rfii: U> 3-t Ka*>"-n-i8K, 3 
-tKn^yMfyi, 3-h Kn^f^^^^, 
3-tHn^yf*^, 3-h Hodf^H-r^yKi: 
iwfc3-hHn#^r;l'*>«. fcJ:*/, 3-h Ho 
^fy-5-cis-f-feyS, 3-t 
i s-K^-fcyKfcv^ofcS-t Fo^v-TVU^&Sr 
JL— -y r- b~t& P H AigM.-f' %> btffflfe^tlX 
S. 

[00 13] L#>L3r#4>, -Ul&Omc 1 -PHA 

[ o o 1 4 ] t z %x\ ±ieop h M*m&£.T)i>*ns. 

sual-PHAtB6ti^m)tM. L*>U 

8SS(tfiJ;ifcr. 7ii;«, ^gafP^k**, xx^fyu 

y-r-'Srfc'&i:) *flWm=i*ALfcPHA (OT, unu 
s u a i -PHAiSSf^s''!,!.) 

[00 15] 7i-il4Jtnunusua 1 -PH 
Aco£^-fi£cD{FlJi; U"C13, #J;cif . Macromol ecu les, 2 
4 , 5256- 5260 (1991) , Macromol. Chem. , 191, 1957 
-1965 (1990) , Chirality, 3 , 492 - 494 (1991) %b' 
X\ ya-HttX • *ls*X*7>Xtfi^ 5 - 7 x —IV 
^mfrto. 3-t h'ndf^-5-7x^;U^$Ka.- 
■y b5r-trtyPHA^:tM-r.5>i:fS^§ilTV%|,. 
Macromolecules, 29. 1762-1766 (1996) X\ 
Htt^^l/^^y^, 5- (4- r-'J/P) 
1! ( 5 - (4-*+)Vy*-)l>) ^K) 3-t 
Ko*5/-5- (4-HJ/lO h«:*tfP 
HA?r : ^S-ri>tfgS§fL'C^?». Macromol 
ecules. 32 , 2889 -2895 (1999) iZli. J/jl— K*-*-* 

• XUXtfys'Xtf* 5- (2, 4-y^h07x- 
'l^^rVR^fe. 3-t Ho=5f^-5- (2, 4-^- 

ho7i^H SfSa^v hfcj:tf3-t Kodf^- 

5- (4-^hD7x-/H ^Kjl- 7hmPH 

[00 1 6] 7 ^aSrW-r^u nu s u a 

1 - PHAOfiaJi LT(2, Macromol. Chem. Phys. , 19 
5, 1665-1672 (1994) T\ y^-Km • 
yyxtf. l l - 7iy^fy , 7yf*>'8* > i3 3-t H 
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nJfy-5-7iy^y^fHa-7 r-£>J:tf3-t H 
o4f is - 9 - 7 x J * v- y >-&-X^ y h £ iStS P H A 
t^^ixT^-S.. Macromol ecu le 

s. 29 . 3432-3435 (1996) Kti. i/a-H*-*-* • * 
' 6-7xy^r>"v^-9->-i!*^3-t 
, Kndf^-4-7x/^viSi!JL-./hSt^3-t Ko 
df- ^ - 6 - y x y ^^ftr^g! -y 1- £ #tf P H A 
8-7xydf^x'^ylS*^3-t r-'adf-v— 4 
-7xyJfi/|Sl!i- y K 3-t Ka4r^-6-7x 
y*i^3f-?VBP---y M3J:tf 3-t Fn*^-8- 
7 x > * i/-:*? * >-l!J.n •/ h £#tf P H A £ . 1 1 - 
7 x / 3 - 1 K - 5 - 7 x 
y*>WBP.^y htiJ:I/3-trDJfy-7-7x 
J ? -y h Sr-i-tf P H AZ±mt h Z. b 

* i fBS?itTV%S. Can. J. Microbiol. , 4 

1, 32 - 43 (1995) X'\t. ya-h'ttX • JtViSifiy 
• ATCC 2 9 34 7t*S#>-jL- r-'^-fX ■ V 
■ KT 2 4 4 21* (Pseudomonas putida KT2442 ) 

#\ p-^ry^xyjf ^^-^ >-^s?t:«±p-— bo 

yxS*i"^*cV>Mfrt>. 3-t Hodf^-p-^r 
y^xydrv-^^ySSJL- y h^^«i3-t Hn^y 
— p --hD7i7^yMtyii-7 h JrllFtf PH 

[ 0 0 1 7 ] „ is? 0^=3f i/lV&$:~%~§'h u n u s 
u a 1 -PHACOfflb LXH, Macromolecules, 30, 16 
11 — 1615 (1997) IZ. v-i-H^r-J-X • *U*Xy>-X 

P H A Sr S t co$g^ft l> . 
[ [0018] 

imw&mLi obi- mm) &±*>* r> iz\ m$k<r> 

=./i-ffl^PETmtfm^t>i\x^&z.bfrL>. 
tmmztizb. &t%RX'izttMzti&zb%<. m« 

•v?&&shi£*s.izmm2tix}5K). ttz. *<nmmm. 
i>*«imB-fz>M&iz$>2,tt. mgmxoimiz^x 
t mm.%ttmi)<%i<mttix^&. 

[0019] *mii&. iittWkMzmm-htiMztc 
mxtz i>cox'*> o . mmizi &&*%mmm<n%±* 
i m±i-&zbtrsim%®ti£®mi. *tiim^tui<M& 

[0020] ztz. w ai^jDiix. wmwim. mm 
■> ^mzmitz^tm^mmt-^h^m^ t*c wm 
&(^ttm&bmimbcDmiT&Mitt&mffi®j8toz 
i mm-?&zbzmwb lt^s. 

[oo2i] ^fc, Bu^i dtc. ^x^w#^£«a 
mML&Siiffmshnwmizmmi'hzbizx^x. m 
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[0022] 5r*j. ±ffi<0fttfiflaKH*»4><?>**fc:o^ 
[00 23] 

*JSSS-f*fcftt=«*!«Ot*«afclSjR, 3-b Ho* 
PHA^ ffl*fc£ (filT, Tmk*t«^fti)a 

twu zkiz&ft&mtth®mmimimt>tii> 
[0024] m*>*9tm** Tte-ft^ en. 

[0025] 

9 

CO 

CH * [1] 
-f-0 — CH — CHj — CO 

[0 0 2 6] -C^§iXS3-t HD^y-S-OV-f 
[00 27] 

WJfttt J «MEfe:*JV^T«lT*JO» Tm^Tgtf 

tt^SIPtCteV^Ttt^Sk^ixS. &3fc<DPHA<7)£ 
<»±. Tm^Tg*<iti!!»^ft, 

«i*m&tt* mf*imiz®m<f> y ). *nm&m&ktz 

[0028] ^m<nm^Wi.mt. 3-tKn^i/- 
5-^r/^;L-$fKa;.y h5r^f £ PHAm< 



ti>&tsi><7)Tb>0. iS^liffi^^t^^lWmc 1 -P 
HA^unus u a 1 - PH ASrJflV^fiaS&fflj&Hafcit 

fl!3feOmc 1 -PHA^unusua 1 - PHA 

immmi& < 1 4 oxaar) <omsr 
Tc?>immzmm*imx'h2>. jstfjc, *»dj£J:'jb 

[0029]<PHA>*»PHA(t 3-bh'o 

SPHAT'S,t). *«>*jRM;, frUif. f^-TSPHA 

[0030]^, iS^t^^fflV^T. jg«&3:fr£g 
Aixtf . 3 -b h'odr 5 -'OV-f >y 
r- i: ffeco 3 - b K isT>V*i >WtJ-- vbt 

Zti>*imX'$>&. ZC0£o%*:S^-3. 
-7hfcL-C,I«cWi:lJ, 3-bHo4f^=Jf-9-yie 
^--•yh, 3-b Ko^i^r? y h, 3-b 

Yw*is*99*smx.-<» K 3-bHa=3f^y^>-l! 

3-bKodf^7 J ^>'B?-3.--yh, 3-tK 
odf^Hr^V-^-y K 3-tHnifyfh7Sa 
-•yhf<7). mc l -PHASffi^fS3-tFnify 

T;M?v®P--y h^^-tSdfc^'T'^S. P 
[003 1 ] P H A<7)ft^mi$. 1 o 0 

o*»*> i o o oTmmt^zcotfmt u\ 
[oo : 32] *mi<QmmmsiLmzm^&®&.® 

S^PHAJi. -miZRfaCOfrfrL.ffifcZtL&T'f V? 
?Jr-y?tf;iV)~?-X'foh* 

[003 3] <PHA£jm>PHA&m.mtt-?&fflL 
&%9t LXlt, mc 1 -PHA^u nu s u a 1 - PH 

Acr>&mmx'hh.is^-ftit:i>m^hzti) < x'Z$>. z 

(VXdtcfflL&MbLX. MWya-Hm • 

*-*-XJS6 1 — 3«c. S^jL-ie*^ • KT2 
4 4 2«^ri:'<0(5*^. *^B>!^(b^J; 
i^i— • • P 9 1 $t ( Pseudomonas put 

ida P91) . Sol— K*-*-* ■ f^'JT^ • H4 51* 
(Pseudomonas cichorii H45) , jl— H^-^A • 
f3U7^f • YN2& (Pseudomonas cichorii YN 
2) . i/i-r-'^^ ■ v-'x -y-t-J ■ P 1 6 lft (Pse 
udomonas jessenii P161 ) ^Ov' a— H^-^^-JSSi 
^F^2 001-7875 3^«^!ea<50^*- 
^*yP-r'JTS- OK3& (Burkholderiasp. 0K3. FER 
MP-17370) . &m2 001-6996 8-f-^tClEK 
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«9/ N'- 9 Or-iVf V Tm • OK 4$fc ( Burkhol der i a sp . 
0K4 . FERM P- 17371 ) & t' 9 ^)Vr >J 

T, TXD^-^-XJR (Aeromonas sp. ) , ^V^E-^^. 
JS (Comamonas sp. ) Srh'tSL. mc 1 -PHA^ 
unusual - P H A&*ki£t&W&M>im^& Z t 

[0034] ^Jd, P9 lftte^ffcg-^FERM BP 
-7373£LT. H4 51*«i : § : IES^-FERM BP 
-7 3 74i:LT. YN2mi^fE#-^FERM BP 

- 7 3 7 5 i; LT . P161 }*l±1?i£§^F E RM B 

p-7376i:LT, ®mi^<m»m<nm&>wm 
[0035] <mm>-mzcr>mi®i$: » 3 - 1 vu* -> 

- 5 -^W-ilV^m^- -y h<7)&A<Dtzibc?)&m 
M. fcctt/, 3-hKnify-5-^/'(;l'Sfl!a 

i: t>*A,*£i6*ftTiWW* - 1 T. B 
^-S>PHA££S-r&.r ZOXotcPHA 

[0036] *fMBt=*»*»4 PHA«0«jafcfflV^4«* 

&MzmgMiRLxm^&. mm. 

[0037] ttHUttftM&K Htt*&»PK«^a«« 

x'i>m^&zttfx'%z. zt>iz. Kv+wm. y*v 

v\ ?£#A-y?-tgittfD»<Si: LTti, ita77^3t 

[00 38] MieU^id^PHA^jSR^^ffl^ 
t, 3-t Hodrx-S-^yy-f/USfia-^x b5- 

Lt\ 3-t Hodf^-5-^yV'f;U^mS?J---yh 

t h&A,t£imt&tmim^s>zktfx°%&. 

[0 0 39] 3-tKuJfy-5-'<.y , /'fy^ia 
-•y h<0^AO7t^>cr)^i®^LTJi, ffiffl-r&R^ 
lei DMt/v-az.y Mc^£ix^&i<D-e$>ix 



Y4ju^M&*m^2><DWimx-b2>. 
[0040] mmmstmMk lxi±. p#x*x. jku 

<»U{f. y''J-feD7;kft>', 
x"J^.n— x, 77t7-x, df^o— 
X, tfy9\ — X, -?>S—X, yj\s9 h— XkW'itz 
T)VV-X. ^U-feo— JU, x'jx'Jb-^, df-v-Uh 

X, X9V—X, y9 h-Xt^o)tlSf^J*\ fL 
1!, tr;ut'>-g!, 'J>-:fgS. ^xyK, =J/\?BL 77 

)vmmf^<r>^<r>rc aim ^ywc^-riffWRfc 
t\ /9i?'fi:^$-ig-r{cr-fe^coA^±tS'fb^T' 

■ess. a@R^-fk^*ta«UTfflv^ifc*,Br 

[004 1] MCPHA^tl- #»$-£&7jffi£: 

tf.. D-7jl>a-x£ 0. 0 5%K 5. 0%SK, 
5-'<>V'tlV&m*Q. 0 1%Hl. 0%SSS 

mto*&b J rttmX'®W.L*:<r>-h. 5-^> 
0.01 %frt> 1 . 0 XSK^«, 

mmmzMmLtz. &iwmnmzmEL%^mm% 
mx'zuzmm-t&jfmtfhz. v-yiva-x 

offcbOKlBiieoTC A-f-f ^;u^PI#--r.&^«im > . 
is^x^^, ^'J^7>yS:4itt^<, -eix 

[0042] ±Mico®mtti<zm^&*m&mk lx 

i.{fig«^tSifei:L-C{i. MSB^tfi, E^flfi (J. Bio 
1. Chem. . 218 , 97-106 (1956) ) . M9^f^^ 
tf&ZktfX'Zh. 

[0043] *miizt$vhmimx'm^&M9 
m®cr>msumT<m *) x-h h . 

[0044 ] 

Na 2 HP0 4 : 6. 2 g 

KH 2 P0 4 : 3. 0 g 

NaCl : 0. 5 g 

NH 4 C1 : 1. 0 g 

(iSflfeiy -y WW*, PH7. 0) 
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£0. 3% (v/v) gjg^jirts^ift Lv^. 

[0045] (ttftJ&HSK) 





1. 


5 


g 


MgS0 4 


3. 


0 


g 


MnS0 4 : 


0. 


5 


g 


NaCl ; 


1. 


0 


g 


FeS04 


0. 


1 


g 


CaCl 2 


0. 


1 


g 


CoCl 2 


0. 


1 


g 


ZnSQ4 


0. 


1 


s 


CuS0 4 


0. 


1 


g 


A1K (S0 4 ) 2 


0. 


1 


g 




0. 


1 


g 


Na 2 Mo0 4 


0. 


1 


g 


NiCl 2 


: 0. 


1 


g 



htUf&<. mtifl 5-4 0-C, #4L<{± 2 0- 
3 5°CgJg*^^-C'$>.|». 

[0046] <p h A<r>MM.>*$tmzfrfr&mmmfr 
mmz£&ttiiiiwmi>ffi®.vi,t$>&tf. ;dd*;u'?> 

S D S $r t'co#MvSttS"Jtc J: htm. V Vf— A^SI 
E DTA N ^SBXBN-bU^A, T>" 
=EX7\ jg^t*f f^lPIC J: Jffllt J: -7t P H A 

[0047] <®mms.vm xi/^.msh>±ME^mx' 
nt>titzPHAiz. -mizi&txm'SMB ■ homzm 
lx . mac7m©c7)jmss: £ t #t-£ & . 
[0048] Huis^> PHAti, ztum?£.<ftm&mm 
mm t Lx&m-rt zttx-z htt. mmcotmzn 

L>tlZ>$fflfiHZti^X , gWKtf^TffiKOiiflijfcfrhy 
l^FLT<£ffl-f S-IfctT-SS. PHAt^iarSttffi 
Bi^-^Jt^t tT(i. f£PHA(c*fLTl-9 9lti; 

HUB. XV*7U?>Jk®ti$. ^'Jt'^HiJg, 



Kfcv \X t . J; 0 £#8Hx£&#f £ £ 

fcA^rtrc**. £*ui, #f6Wcfcft&PHAk:±fe 

&®mz$:l l m&vmi l z*&ti#>ti$tt>ixZ>. 

[ 0 0 4 9 ] 4^. ^stcj5tr . mmmfS.mizmti^ 
m\zmnLx®m-tzzbi>x'Zz>. mmrnnmt t 

m. ^mwitm, mmi. mm. mm. mmm, % 
mt. m^MXitztL^u^mam^x^h. 
[0050] -°imit Lxmrnrnzit. mmm=.^m 

ztit>-5iwmcr)m\i&temmz£~?xm*&ti { . mwzm 
am 1 0 0 mmwc** lt. 3-30 nm^mrnxm 

[005 1 ] Sf^^Ji: LTAWsWttiBiW^^^V 

a, m. ffi$S, IS. SB, «?o«3WJWf 6*1 

Sfflnftl** 8H§fflj£!feil 0 0S»3Uc*tLT. 0. 

5- 1 onmm<?>imtf&* u^. 

[0052] ft^Ji: LT JWfcWWi. HiJ»B?xxx/K 

fflfi^ttl 0 0«fig|5(C*rU ?t^JS-0. 0 5-5®*g? 
[0053] ^J»{gjlS'Ji: LT*f««(c«, ^-1 

>^S, / <>-V'f ^r^^x— <yV7iy 

^. 4, 4 - t'A ( f ;l^7 S y ) i y 

a, o-y'xhJfj/7t h7xy>-^ri;<0T-feh7xy 

vii-e-co^sifr. ^y>«. tt*v>h>m. y?* 
[0054] ±ftMi&mmt Lxm^mzit. 70 a- 

/H£. ?LK. ?xyg, 'J^^K, i^x^Bf, 
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&mv&tfflt: 2oia±ii-& Lxm^z z t i>*imx'$> 

[00553 *«Dk3WBrajftfM*. t**<Om c 1 - P 
H A^u nusual-PH A<VSmft<&frt,ffl%)cr,& 

[00563 fditf . *^£81l«>j£ft&r&(*, ?£& 

his-. vyy'vw&iVinwiismm&mizsmt&m 

2<kWLWthc\tl l zZL*). *fKBOBWfc-r*AiSMaS» 
SQL 7-l«yt»$r-5*M>, -flSttmr^t .. * 

[ 0 0 5 7 3 Srfc. m*%ifflBa 
*^OPHAC0@JR, Mt/tC m^mtMte 

[00583 J2lTtc$ttfc01£ij*-$-. J2lTfc:fc»t* 

[0 0 593 (NHftll)O. 5%m&**X (*'Jx 
V*/UMHilt (**> H) £*trM9«Hft2 0 0m lie 
yA-h'ttX.fn'JT'f •H4 5«5-tlL. 3 0 
'C, 1 2 5Xho-?/#T-8B§igii£tg»LT«ai: 
SOLj^-^r-^y^-lcS-^V-VM/l^ 
^K0. 1%, D-/;V3-X0. 5%£-&tfM9tgtffi 

2 5L£HRU ££fcTOHHJtAU 3 0'C, 7 0 
rpm, 51^49. 4L/^T-a^mif»L^. 48 

/UMBO. 1%, 0. 5%££tN 

gS$> (NH4CI ) ***$rV*M9«Mft 2 5LCSSSL 
T.at3 0*C. 70 rpm, M^M9 . 4 L/#TSI 

[0 0 603 KO^^l/ •yhS'200mlO^D 
u*;|,AKJgjS t , 6 0-CT- 2 0 f^SiSif UTttffi L 
fc. ttJU|g$:7Lf2 0. 4 5/xm<0^>'7'lx->'7^;^ 
-T-^>^L^cO*>. n-rPy-x/s'^-^-Tigja 

*£®iRLTK£&$LTltJBiifflj£!fol 1. 0g^ 

[006 1 3 ^ ^^fllfflBfe^cO— SPSrIX 0 . ttSjfcfco 



-JCAfrflfgS (GC-MS, ft»QP-5050, E 

i&) t#wu iSfia^ffl^^Sr^-r^^eyv-i- 

•y h^f-yUxx^Ht^cOliJ^SrffoTt. ^OtSSI. 
KSIfl§*U£#3tt 3 - b K i^- 5 Ji-^M 
i-7h?:81%, 3-bKodf^rX?>g?J---yM 
0%. 3-tKn^y^^y|Sar:7h5%. 3-h 
Va^^^y^J---yh3%. 3-bHndf^-Hr 
iyia- 7 M% (d^T-w5%JiGC-MS, TI 
Ct-^xUTtt) Sr^f -i.PHA*^^SCfc*qif2 
3*1*:. 

[00623 (MH0I2) 0. 5%S##x** (*'Jl 

(**) S8) Sr#tfM9igtft2 0 0m 1 
^i-K^rhX • f^yr-f • H4 5flc£ffiffiU 3 0 

•c. 1 2 5xhv-?/ftv8mfflimmmLxmmk 

HO. 1%, D-7)UZl-A0. 5%^tsM9i^m 
2 5LfcH«U iCfclitftAL. 3 0*C, 7 0 r 
pm, M^S9. 4L/»t k ilS«Wf««Lfc. 4 8B# 

last, otbiru 5-7x-/us 

^K0. 1%. D-^/Pa-X 0. 5 
9R (NH4CI ) ***3ri»M9*S16 2 5L^W^)SL-C» 
MtC3 0*C, 70 rpm. a§U19. 4 L/^t'jl§vJS 
ff«* Lfc . 4 8 Htfafe. Bfl&if £«4ME(C i o T mux 

[00633 £*>«GKWBflKU'y bSr 2 OOml^n 
oitoU&fdMB L , 6 0-CT' 2 0 tirmfflt L Tttffi t 
fc. jffltfM&flfl 0. 4 5 Atmc7^>7V>-7 -f 

**0«UTj^tt*ILT«liaiiJ«W«r 15. Og^ 

[00643 Cl^ffilifflJSIiKO-aJSrJRO , «at:«-a 

-«i7>*f^S (GC-MS, ft«QP-5 0 50. E 

•y hfO^f-^xx^Hb^iii^^^o^. -e^fe*, 
SfiMgtU£4im 3 - b H o4f i^- 5 - 7 x -;U^ggJ- 
x-y h<7)^$r#tfPHA *^^SC:t*<5Si2$*t7t. 

[00653 ( 1 ) mm 1 tciem^^iigiHfiEtt 

6 8 5. M-ftfiU^ (tt) «> fc£50 : 5 O^JiSO 
[00663 ( itWJ 1 ) IfflS^M 2 cgEttOttUilElSW 

6 8 5. Mfl^X^ (*) K) k«:50 : 5 0cO«ftf>J 
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^^T*HPiSffi£§s5£ffr£L*:. S»(J^-ffti. £ 
[0067] ( HJfefi&J 2 ) MKM 1 £fitt*)ttll&IBj£ft 

w i izim<D®mMj8Mt v9v >mL^w ( #y *r 

07?b^ yj-kMVZTM (*) *) kS:50 : 5 
0 om.mtfsX'l' 1/yKU l^^3r8;Tttlt»*» 2 Sr 
tBRtfc. MHivvtfh.*,, 8ttlfl£fc9 3. Ogt 

[0068] ( it 2 ) HH01 2 (=SaBeotttttfi Aft 

01 2 £EttattBttj&4fe£ 5 9 V i#V*>7 
n?9hy. y4MM(?££n. (tt) K) t£5 0 : 5 
0<0HSS>teT7»FU H*to^mBS»4«: 



»H13fc03. OgtLfc. 

[0069] ( ^ife^ 3 ) gs6S0q i £ wiitmm 1 tclfi 

*^)tt»Srai(c*tfc. O. #38, A, OTU- 
[0070] : ±+fc6 rfllBHISU WRf 

f *. BPJft|W»& LTStfWt : 2 5-C (fil&tt&ff 

36) *3<tt^i oo°c (fmmz&zmfc) 'gtstt*. « 

TgfcitfTm : ^^^S^filt (DSC : AC— JlfVX 
/l^-ttSL Pyrish#ffl:2 0«C/#) TW£ 

[0071] 
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[0072] (mmM4 ) mmm2£t:iiimM2£S& 

m^&tzMzttTnwffimBiz^^xumz'ff'iti. % 
2 tcwWr.-o. #8. a. &m*im. x. 

**»tt : ±+iC 6 r/iflHSRU WR-tfiaWBT* 
* < =5: * ti^frTWBi Ltz . Sri*** x (ifflfflJHB-Cdfe 



ig&i: LTtftfMI : 2 5-C (S»**ffX) tJJ: 
tfl 0 0X: (MAmtflK) fcfefti). it 

TgfcitfTm : jg&CSMdUt (DSC ; A'-ifyi 
/l^-ftSSL Pyrisl.#S:2 0'C/#) 

[0073] 
[«2] 
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[ 0 0 7 4 ] =5rfc . ±ie^Sfe0>J<Oft!!s 4 O'C&tf 1 4 0 

•c t %&mtTX'*mi<?>f8M&t:mmbzmi Ltitf. 

BBSs Hft. • tix^T-raS*^<. 
[0075] 

[ fmmmi i o , 3 - b h n^^- 5 



[0076] *m&vmmLm&. mm. 4m, m 
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HDK«W:BBETA. : F3Ta30»2#*^y 

(72>»*» SUM 1» 

«*:«B^fflKT AT 3 TB 30# 2 

<72)S&91# 

m#*B*ffl ETftT 3 T a 30# 2 # J 



F?-A(#i#) 3E033 BA16 BA17 BA18 BA19 BA21 
BA22 BA30 BB01 CA06 CA07 
CA20 

4F071 AA20 AA22 AA43 AA46 AA53 
AA54 AC04 AC05 AC07 AC09 
AC10 AC12 AC13 AE04 AE05 
AE11 AE22 AF52 AH04 AH05 
BA01 BB03 BB06 BC01 

4J002 BB12X BC03X CFOOX CF06X 
CF18W CF18X CF19X CK02X 
CLOOX DE136 EE026 EF056 
EG026 EG036 EG046 EH036 
EH046 EH146 EP016 EV346 
FD016 FD026 FD056 FD066 
FD076 FD096 FD106 FD136 
FD176 FD206 

4J029 AA02 AB07 AC01 EA05 EB01 
ED01 



